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Question 1 (14 Marks) Marks

a)
N T(2at, af) In the diagram a tangent is drawn
at the point T'(2at,at”) on the
parabola x*> = 4ay to cut the y-
axis at F, and a normal is drawn
= at 7'to cut the y-axis at G.
i) Find the equation of the tangent at 7" and hence find the coordinates of F.
ii) If the equation of the normal at 7 is given by x + #y = at® + 2at, find the
coordinates of G.
iii) Show the focus of the parabola bisects the interval FG.
iv) A line TN is drawn perpendicular to the y-axis and meeting it at .
Show that the interval NG has constant length for all positions of 7.
b) Put the following lines in the correct order so the solution reads correctly.

Find Jx\/1+x2dx let u=1+x> du=2xdx

1(
\/;du

2)

r\/1+x2 2xdx

| —

J

u%xg+C
3

}—Ju}é du
2
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Question 1 (continued) Marks
c) In the diagram A4, B and C are points on the circle with centre O. The line AT

is a tangent to the circle at 4 and is parallel to the diameter CB. ZT4AB =a°.
&

Find the value of ° giving reasons.

d) Use mathematical induction to prove that for all integers n>0:

13x 6" +2 is divisible by 5.
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= START A NEW PAGE

Question 2 (13 Marks) Marks

a) Find J 3—x3 dx using the substitution x =u-3.
(B+x)

b) P and Q are points on a circle and the tangents to the circle at P and Q

meet at S. R is a point on the circle so that the chord PR is parallel to OS.

i) Copy the diagram on to your answer sheet.

ii) Prove QP =QR.

c) P(2t,t2) where ¢ > 0 is a point on the parabola x* =4y . The tangent to the

parabola at P cuts the x — axis at 7. ZOPT =60 where O is the origin.

i) Find the gradient of OP and TP.

ii) Show that tané = — i

£+27
d) Use the substitution # =1- x show that for »>0:
‘ 1
e e
J . (n e 1)(n 2 2)
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Question 3 (13 Marks) Marks

a) Prove by mathematical induction that:

i(x")= nx"" for all integers n>1

b) P(Zat, atz) is a variable point on the parabola x* = 4ay, where the focus is S.

O(x,y) divides the interval from P to S in the ratio £*:1.

i) Find x and y in terms of a and 7.
. . y
i) Verify that —=t¢.

x

iii)  Prove that, as P moves on the parabola, the locus of Q is a circle and

state its centre and radius.

) ABC is a triangle inscribed in a circle with centre O. 4 second circle through

the points 4, C, O cuts AB at D. DO is produced meets BC at E.

1) Copy the diagram.
ii) Prove that ZBOE = ZBAC'.
iii) Show that BE = CE.

End of Paper
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STANDARD INTEGRALS

3
1
x" dx =—x", nz-1
J n+1
-]
—dx =lnx x>0
J x
[ 1
e™ dx =—e”, a#0
J a
o
cosax dx =—sinax, a#0
J a
d
sin ax dx =——cosax, a=#0
. a
o
sec’ ax dx =—tanax, a#0
g a
2]
sec ax tan ax dx =—secax, a#0
J a
—— X =—tan —, a#0
Ja+x a a
o
=sin"=, a>0,
[

1
\jaz—xz g
= \sz—az )
1 d.
St

x#0,ifn<0

:ln(x+\/x2—a2), x>a>0

=ln(x+\/x2 +a2)

NOTE : Inx =log, x,

x>0
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